The objective of this study is to examine the causal effect of health care utilization on unmet health care needs. An IV approach deals with the endogeneity between the use of health care services and unmet health care, using the presence of drug insurance and the number of physicians by health region as instruments. We employ three cycles of the Canadian Community Health Survey confidential master files (2003, 2005, and 2014). We find a robustly negative relationship between health care use and unmet health care needs. One more visit to a medical doctor on average decreases the probability of reporting unmet health care needs by 0.014 points. The effect is negative for the womenonly group whereas it is statistically insignificant for men; similarly, the effect is negative for urban dwellers but insignificant for rural ones. Health care use reduces the likelihood of reporting unmet health care. Policies that encourage the use of health care services, like increasing the coverage of public drug insurance and increasing after hours accessibility of physicians, can help reduce the likelihood of unmet health care.
Previous mental health service users were more likely to report unmet mental health care needs as a result of acceptability or accessibility problems (Nelson & Park, 2006) . Several other studies include UHC as a determinant of health care utilization (HCU) and show that UHC is associated with higher utilization than expected based on health status and personal characteristics (Allin, Grignon, Hurly, & Jamal, 2008; Allin, Grignon, & Le Grand, 2010; Allin & Masseria, 2009; Mojtabai & Crum, 2013; Zuckerman & Shen, 2004) . Allin et al. (2008 Allin et al. ( , 2010 provide a rich analysis of the factors underlying subjective UHC needs. They suggest that subjective UHC may reflect both the individual's experience with the health care system and the complexity of their health problem. Among other things, they assess whether subjective UHC is a signal of socioeconomic inequality and conclude that it does not signal income-related inequality in HCU. In another study, Zuckerman and Shen (2004) found that people with UHC needs were more frequent users of hospital emergency services. They were also found to be higher users of alcohol and drug treatment services (Mojtabai & Crum, 2013) . Allin and Masseria (2009) report a positive association between forgone health care (an indicator of UHC) and the use of health care services (i.e., ex post higher HCU) in Europe. No relation between forgone health care and the number of physician's visits was detected in a Swedish descriptive analysis (Elofsson, Undén, & Krakau, 1998) .
The factors influencing the use of services may be the same as those influencing unmet needs, leading to biased estimates of its impact on UHC needs and thwarting our ability to make a causal inference. We deal with this endogeneity problem by identifying the impact of health care use on UHC needs with two instruments: the presence of prescription drug insurance and the number of physicians per 100,000 inhabitants in an individual's area of residence. To reduce further problems that may be associated with omitted variables, we include a much richer set of determinants than is typically found in the literature.
In contrast to most existing studies that report a positive correlation between HCU and the probability of having UHC, we find it to be robustly negative once account is taken of endogeneity: Individuals who are low users of the system are more likely to have UHC needs when compared with their high-user counterparts. Parsing the data by groups reveals differences by gender and urban versus rural dwellers.
| METHODOLOGY
When estimating a model with a dichotomous outcome variable and instruments, an IV probit approach comes immediately to mind. But this approach renders ascertaining the acceptability of instruments difficult. A common practice is to estimate a linear probability model (LPM) and verify that it yields estimates comparable with those arising from the probit. In this case, one can then rely on the IVLPM estimates. Furthermore, the use of the two-stage (IVLPM) procedure allows us to test the appropriateness of the instruments used. The IV approach is modeled as two stages:
Equation 1 is estimated in the first stage. HCU i is an indicator for the HCU over the past 12 months; Z i is a vector of exogenous instruments; X i is a vector of demographic, socioeconomic, health status, chronic condition, and lifestyle indicators; and d HCU i represents the fitted values of HCU i , which are then used in the second stage (2). Two instruments are employed: the presence of drug insurance and the number of physicians per 100,000 in each health region. Identification relies on these instruments being highly correlated with HCU but not correlated with the error term in the UHC equation (UHC i is a dichotomous indicator equal to 1 if individual i reports UHC needs and 0 otherwise; Wooldridge, 2010) . It is hard to test directly this latter exclusion restriction, but evidence available elsewhere finds that prescription drug insurance and physician density affect HCU (and UHC therefrom, as discussed below).
The linear IV method may not produce consistent estimates with a dichotomous dependent variable (Wooldridge, 2010) . Thus, as a robustness test, we also employ a two-stage residual inclusion (2SRI) model (e.g., Terza, Basu, & Rathouz, 2008) and compare the results to those obtained from the conventional two-stage (IVLPM). The 2SRI approach entails estimating Equation 2 by ordinary least squares and obtaining the estimated residuals b μ i and then including them in the probit model of Equation 1.
To study the relationship between HCU and UHC needs, we use three different indicators of health care use in the last 12 months as independent variables: the number of visits in the last 12 months to a family doctor, the number of visits to a specialist, and visits to any medical doctor. The model is also estimated for several subgroups, including urban and rural residents, individuals with a household income below $40,000, and those with greater than $40,000.
We are also able to divide the reasons for UHC needs into two categories: those due to system problems and those arising from personal choice (based on the categorizations developed by Chen et al., 2002; Allin et al., 2008) . This allows us to examine whether the link between the use of the health care system and unmet needs arise for "systematic" reasons, such as health care accessibility barriers and/or from "personal" reasons that are related to circumstances and choices unrelated to the health care system.
Numerous studies have linked prescription drug insurance to health care use: Some focus on regimes with predominantly private health insurance (Christensen, Long, & Rodgers, 1987; Finkelstein, 2004; Pagan & Pauly, 2006) ; others on those with little public insurance (Buchmueller, Couffinhal, Grignon, & Perronnin, 2004; Höfter, 2006) ; and some studies look at fully public primary health insurance (Sarma, Basu, & Gupta, 2007; Allin et al., 2008; Allin & Hurley, 2009; Devlin, Sarma, & Zhang, 2011) . In a publicly funded primary health care regime with zero costs for a physician consultation, like in Canada, Devlin et al. (2011) found that the presence of drug insurance increased the likelihood of consulting a physician, an effect that was more pronounced for less heavy users of the health care system. It seems reasonable that the presence of prescription drug insurance would affect HCU, but there is no reason to believe that it would otherwise have an impact on UHC, with one possible exception related to the costs associated with obtaining drug insurance. Hanley (2009) looked carefully at the list of reasons for reporting UHC in the Canadian Community Health Survey (CCHS; 2005-Ontario) and found two of the 16 reasons to be correlated with the presence of prescription drug insurance: Costs and "Decided not to seek care" (likely because they could not afford the prescription drugs). Hanley (2009) finds these two reasons to be significantly associated with reporting an UHC need, whereas the other 14 reasons were not. As a result, we exclude from our sample individuals who reported UHC because of these two reasons.
In Canada, as elsewhere, there are three types of prescription drug insurance programs: employer-sponsored insurance, government-funded insurance (for targeted groups), and individual-initiated insurance. Employer-sponsored drug insurance covers most full-time employees and represents the highest percentage of drug insurance coverage in the data set used here (about 65%). Government drug insurance targets specific groups such as seniors (65 years and above) and social assistance recipients (Daw & Amorgan, 2012) . All age groups may privately purchase individually initiated (private or group) plans. The problem of adverse selection in drug-insurance coverage in which those who need coverage are more likely to seek it, is much less acute in the Canadian context than that in the United States one. Universal primary-care coverage dampens adverse selection in employer-sponsored plans (Devlin et al., 2011) , and seniors and social assistance recipients are covered by government insurance regardless of their health status. To reduce further the possibility of adverse selection, we control for health status and the presence of different chronic conditions that may affect drug insurance choices. The presence of drug insurance lowers the costs associated with use of the health care system, thus directly affecting HCU.
We expect our second instrument, the number of physicians per 100,000 residents in the individual's health region, which reflects the supply of physicians, to influence health care use directly.
1 McDonald and Conde (2010) find this variable to be positively associated with the number of GP visits by individuals. It may influence UHC through the rate of HCU as the number of physicians per 100,000 residents (by region) captures the mismatch between the spatial distribution of physicians across health regions and the spatial distribution of potential patients require their services. We test for orthogonality between the instruments and the second stage (main regression) using the Hansen J test for overidentification (reported at the bottom of Table 4 ). In all cases, we cannot reject the null hypothesis, meaning that at least one of our instruments is valid. We also test for the presence of endogeneity (again, reported at the bottom of Table 4 ) and reject the hypothesis of no correlation between HCU and the error term, confirming that there is an endogeneity problem. Finally, the F statistic (bottom of Table 5) confirms that our instruments are highly correlated with the endogenous variable, far exceeding the minimally accepted value of 10.
| DATA, VARIABLES, AND DESCRIPTIVE STATISTICS
Three confidential master files (2003, 2005, and 2014) in the province of Ontario were asked about prescription drug insurance, and in 2014, only respondents in Ontario and in New Brunswick were asked this question. We therefore restrict our analyses to the CCHS 2003 , CCHS 2005 , and CCHS 2014 (Ontario and New Brunswick).
The CCHS is conducted every 2 years on a representative sample of Canadian residents aged 12 and over, living in private dwellings in all provinces and territories (excluding people living on Crown lands, Canadian force bases, Indian reserves, institutions, and in some remote regions). It is ideally suited for our research question as it includes information about the use of health care services, health status, chronic conditions, and socioeconomic factors. The presence of UHC needs is measured by the response to the question: "during the past 12 months, was there ever a time when you felt you needed health care but you didn't receive it?" The respondents also provide 16 different reasons for not receiving the care. Following Hanley (2009) , two of these reasons are correlated with the presence of prescription drug insurance ("Cost" and "Deciding not to seek care"), and hence, we excluded the 2,739 individuals who reported these two reasons from our sample. We also group the remaining reasons into those related to the system (e.g., unavailable services and waiting time) and those that are personal (e.g., dislike the doctor).
We further restrict our sample to those aged 18 and over (losing 15,829 observations); we exclude those with missing information on UHC and HCU and those who did not respond to the question on prescription drug insurance. We excluded observations with missing responses for the questions of interest except in the case of income and education. For these, we created dummy variables given the value 1 if the individual did not state their income level (Income ns: 11.5% of the sample) or education level (Education ns: 1.5%) and 0 otherwise. Whether we included these dummy variables or not made no difference to the estimated coefficients on the key variables of interest. We started with a pooled sample of 200,799 observations; our final sample contains 163,409 observations. Table 1 defines the variables used in the analyses.
In addition to indicators of HCU, sociodemographic characteristics, health status, and chronic conditions are included to help explain the presence of UHC. The possibility of omitted variable bias is reduced by controlling for several other potential determinants of unmet-health care needs, including lifestyle indicators (smoking and drinking); the complexity of health problems (whether the individual experiences a health problem that affects his or her life most of the time); and individual expectations and preferences (partially captured by whether the individual is a recent or long-term immigrant, as well as the level of education); provincial and year fixed effects capture geographic variations and changes in UHC over the 10 years.
To ensure that each survey year is accorded the same overall weight in the regression, we use normalized CCHS weights, where the sum of the weights in each cycle is unity (e.g., Brochu, Deri, & Morin, 2012) . As a robustness check, we re-estimated all the regressions using the Statistics Canada master weights for each cycle-this did not make any significant difference. Table 2 provides the sample means for selected variables for each CCHS year as well as for the pooled sample. For the most part, the means are comparable across each year with a couple of exceptions. Income is higher in Ontario than in the other provinces and is reflected in the fact that 37.7% of households in 2005 are in the $80,000 and above range, and Ontario is home to the largest proportion of immigrants hence Canadian Born is lower for 2005 and 2014. Table 3 presents the means of selected variables when the sample is parsed by whether or not the individual reported UHC = 0 (n = 147,031) or UHC = 1 (n = 16,378). We see from these simple averages that females are more likely to report UHC than males; individuals with UHC are younger on average compared with those without UHC; married people are less likely to report UHC than not, and so too are immigrants. There is a little higher risk of UHC among lower income groups compared with higher income ones; but the higher educated are more likely to report UHC than not. People in poor to fair health are twice as likely to report UHC as not (22.9% vs. 10.5%); for the most part, individuals with heart problems, arthritis, cancer, stroke, or injury are more likely to report UHC; not much difference arises across the two groups with diabetes. People who are obese are more likely to report an UHC need, as are smokers. Alcohol consumption does not seem to matter much from the raw means.
| RESULTS AND DISCUSSION
We began by not controlling for endogeneity. Three regressions with three different measures of HCU were estimated (number of family doctor visits, number of specialist visits, and total medical doctor visits). This exercise was instructive: The estimated coefficient on HCU was always positive and statistically significant, corroborating much of the published work to date that finds HCU to be positively correlated with the presence of UHC needs. For space reasons, we present only one specification of this model-the one using the total visits to a medical doctor (family plus specialist) over the past year as the HCU indicator, reported in Table 4 , column 1. This model reveals that an additional visit to a medical doctor is associated with an increase in the likelihood of having UHC of 0.003 points. Our model includes a large number of explanatory variables, which may explain why this effect, although statistically significant, is small. Once we controlled for endogeneity, however and again using three indicators of health care use (but reporting only one of them), the estimated coefficient on HCU was always negative: Without exception, the use of health care services led to a reduction in the likelihood of reporting UHC, ceteris paribus. Before discussing the five IV models reported in Table 4 , we turn to their first stage results contained in Table 5 , which examines the factors underlying health care use (in this case, the number of physician visits per year). The first two variables listed are our instruments. Prescription drug insurance has a positive and statistically significant estimated coefficient; it is clearly associated with the number of visits to a medical doctor. The number of physicians in a health care region also has a positive and statistically significant association with visits to a medical doctor, although the level of significance is lower than that found for the first instrument, it still achieves the 5% level, except for the males-only sample where it is significant at 10%. The F statistics associated with the first stage (as well as our underidentification test and endogeneity test statistics) are reported at the bottom of Table 4 , as discussed earlier.
Column 2 of Table 4 contains the IVLPM for the same specification as in the first column. This is followed by the results when the data set is divided into those who specify "system" reasons for their UHC (column 3) and those who cite "personal" ones (column 4). Columns 5 and 6 report the IVLPM results for females and males separately. The final column presents the marginal effects from the 2SRI approach to estimating the basic model (again, comparable with column 2).
We find that an additional medical doctor visit decreases the likelihood of experiencing UHC needs of between 0.007 and 0.019 points depending on group analyzed, except for the male-only sample of column 6 where the number of medical doctor visits had no statistical effect. To put these numbers in perspective, recall that the estimated coefficient on the constant term provides the estimated probability of reporting UHC for the reference group (identified in Table 1) . To this number, we need to add the effect from the age of the individual. Suppose we have an individual of average age (46), this would add another 0.00065 * 46 or 0.0299 to the constant: Using the main results in column 2, the estimated probability of reporting UHC needs for the average-aged individual is 0.306, for the system reasons group, it is 0.252 and so on. These estimated likelihoods of reporting UHC for the reference group are provided after the constant term and help to anchor the estimated point changes associated with the variables in our analyses. For example, an additional visit to a medical doctor decreases the estimated probability of reporting UHC by 0.014 points, a reduction of 0.014/ 0.306 * 100 or 4.6% for our reference individual.
From columns 3 and 4, we see that irrespective of the reasons reported for the UHC need, the use of health care dampens the likelihood of reporting one, ceteris paribus. This finding suggests a role for public policies designed to reduce the barriers underlying UHC. For accessibility concerns underlying "system" reasons, obvious prescriptions include increasing the number of physicians or encouraging physicians to locate in underserved neighborhoods. The lack of prescription drug insurance for a significant portion of the population affects doctor visits and hence UHC. For "personal" reasons like "not enough time," encouraging health care providers to offer after hours care or to have babysitting options in clinics may be simple ways of dealing with these concerns. When we look at other groups reported in Table 4 , we see that one extra visit to a medical doctor leads to a 0.019-point decrease in the probability of reporting UHC for females, it has no statistical effect for males. Perhaps because women often have the responsibility for accessing primary care for their children, they may profit from consultations for their children to discuss their own health problems as well. Finally, the 2SRI technique yields results very similar to that of the IVLPM: One more visit to a medical doctor reduces the likelihood of reporting UHC by 0.012 points as opposed to 0.014 in the IVLPM model.
Many other variables are associated with reporting UHC. Focusing on the basic specification of column 2 Table 4 , we see that, ceteris paribus, females have a 0.048-point higher probability of reporting UHC when compared with males and urban residents have a 0.008-point higher probability compared with rural ones. These results are consistent with most other studies on UHC (Kasman & Badley, 2004; Marshall, 2011; Nelson & Park, 2006; Sibley & Glazier, 2009) ; our findings about urban residents contrast with those of Chen et al. (2002) .
We include age squared to account for a nonlinear effect and find that the squared term dampens slightly the effect of age on UHC, but its value is very small. Married individuals are slightly more likely (0.007) to experience UHC relative to singles; those in a common law relationship are even more likely to experience UHC relative to singles. For both of these groups, this effect is driven entirely by those who report unmet needs because of system problems (see column 3). The findings in other studies with respect to marital status are mixed: insignificant in explaining overall UHC according to Nelson and Park (2006) and Bryant, Leaver, and Dunn (2009) but positively linked to being married according to Nelson and Park (2006) . Income is clearly linked to reporting UHC. People with low income are more likely to report UHC than people in higher income groups: For instance, ceteris paribus, people with household income $20,000-$40,000 have a 0.01-point lower probability of reporting UHC than people with an income of less than $20,000. The probability of reporting UHC for people with an income of $80,000 and above is lowered by 0.017 points. This relationship is consistent with the findings of Kasman and Badley (2004) , Sibley and Glazier (2009), and Marshall (2011) and with the importance of income and education in shaping health status (Spencer, Buckley, Denton, & Robb, 2004) . Even when health care services are publicly funded as in Canada, several factors can explain the lower prevalence of UHC among wealthy individuals. For instance, they may live in areas that have better access to health care services or they know more physicians on a personal basis that may facilitate access.
The level of education is positively associated with UHC: Compared with people with postsecondary education, the probability of UHC for individuals with less than secondary is lower by 0.037 points and is lower by 0.031 points for individuals with secondary education. These findings corroborate those found elsewhere (Kasman & Badley, 2004; Marshall, 2011; Sibley & Glazier, 2009) . The positive correlation between the level of education and the probability of having UHC may also reflect higher expectations about the health care system. Household size has a negative link with the risk of UHC; living attached to more household members is associated with a decrease in the likelihood of having UHC. This result is consistent with the idea that tangible social support reduces some barriers to health care.
There is a strong negative association between reported health status and the probability of UHC: People with excellent health are 0.172 points less likely to report UHC compared with those in fair or poor health. Cancer, arthritis, and having had a stroke or injury all contribute to reporting UHC: Cancer increases the probability of having UHC by 0.061 points whereas an injury in the last 12 months increases the probability 0.077 points. These findings undoubtedly reflect the extent to which medical professionals can deal with these various conditions (e.g., Kasman & Badley, 2004) . They may also reflect the fact that not all medical services are covered by public insurance-services like physiotherapy in Ontario require private insurance or are paid for out of pocket. We do not take account of comorbidities, which would increase the likelihood of reporting UHC even further. The relationship between UHC and the presence of chronic conditions are consistent with most other studies on UHC (Kasman & Badley, 2004; Marshall, 2011; Nelson & Park, 2006; Sibley & Glazier, 2009) . The variable health impact, which reflects problems that affect one's life "most of the time," has a large positive and statistically significant estimated coefficient, increasing the likelihood of reporting UHC by 0.133 points.
In addition to the usual list of determinants of UHC, we include variables not commonly discussed in the literature on UHC needs 2 and include lifestyle, obesity, self-employment, being a student, and the number of people living in the same household. We see clearly from Table 4 that smoking is correlated with reporting UHC: Daily smokers have a probability of UHC that is 0.020 points higher than that of a nonsmoker; smoking occasionally is associated with a 0.012-point increase in reporting UHC. Alcohol consumption has no significant correlation with reported UHC. The results from column 2 of Table 4 suggest that immigrants are no different than Canadian born when it comes to reporting UHC. One interpretation of this result is that being poor or uneducated trumps any disadvantage associated with being an immigrant: Poor immigrants are as likely to report having an UHC need as poor Canadian borns, ceteris 2 Only one paper, Bryant et al. (2009) , controls for smoking behavior in the analysis of the UHC of urban residents in British Columbia, Canada. Note. LPM: linear probability model. *significant at 10%. **significant at 5%. ***significant at 1%.
paribus. However, looking across at the other specifications, a couple of exceptions arise: New immigrants (under 10 years) are less likely to report UHC for personal reasons, relative to Canadian born, as are female longer term immigrants (10+ years). Several additional robustness checks were performed; three are reported in Table 6 , which provides the estimated coefficients on the number of medical doctor visits from the IVLPM and 2SRI models. The first two columns parse the data by age: those under 65 years of age and those aged 65 and over, which were instructive as we see that the negative link between the use of medical services (doctor visits) and reporting UHC needs holds only for the younger group and not for seniors. We also found that this link holds only for urban dwellers and not their rural counterparts. Finally, irrespective of whether the household has low income or high income, both groups respond to medical doctor visits by reducing the likelihood of reporting UHC needs.
| CONCLUSIONS
This paper examines the causal effect of HCU on reported UHC needs by carefully dealing with the problem of endogeneity. If we do not control for endogeneity, the estimated coefficient on the number of doctor visits is small but positive and mostly statistically significant. Once we control for endogeneity, the sign is always negative and is statistically significant with a couple of noted exceptions. Because the determinants of the use of health care services may be the same as those influencing unmet needs, controlling for endogeneity is essential if we are to obtain unbiased estimates of the relationship between these two factors. By the careful choice of two instruments that are highly correlated with the use of health care services but uncorrelated with UHC, we are able to reduce this bias. Adding a rich set of covariates also helps to reduce other problems associated with missing variables and thus further help identify a causal link between HCU and UHC.
For over one half of the sample, system problems are identified as the reason behind an UHC need; these include problems with accessing care because of the unavailability of services in some areas, language barriers, and long waiting times. One concern is the higher prevalence of these barriers among poorer or otherwise disadvantaged individuals. Consistent with this concern, our results certainly indicate a higher likelihood of having an unmet need among the poor and the less educated. Interestingly, being an immigrant is not associated with reporting higher UHC need relative to Canadian born. From a policy perspective, reducing accessibility barriers seems like an obvious place to start. Sometimes, the problem may be one of information rather than a lack of available services, per se. Programs that try to link individuals, especially vulnerable groups, to appropriate services may be useful. Information on the linguistic skills of physicians may be cost-effective ways of helping break down some system-related barriers.
UHC that is due to personal reasons such as being too busy or disliking doctors may also be amenable to policy prescriptions. Changing peoples' attitudes takes time, but programs that encourage people to engage in preventive care, or at least to ensure that their children do, may help alleviate some of these personal barriers. Note. All other control variables suppressed for brevity. All the regressions use normalized weights to give equal weights to each survey when data are pooled. Robust standard errors in parentheses. UHC: unmet health care.
*p < 0.1. **p < 0.05. ***p < 0.01.
Our study is limited by the availability of data. We rely on cross-sectional data sets that can confound causality and cohort effects. Of course, although time series data on UHC needs and a rich set of covariates would improve the empirical analysis, we are unlikely to be able to access such data any time soon. Asking a richer set of retrospective questions in the health surveys would be helpful.
The negative, causal link between the use of health care services and reporting UHC needs is, at times, quite small. Nevertheless, the fact that it is negative and statistically significant is promising and indicates that the health care system may play a role in improving it, which is both useful and intuitively appealing-and it is certainly more useful than the alternative that suggests that health care use and UHC needs move in the same direction.
